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Deciphering the structure-function relationship of an ABC transporter required for
cell differentiation in the multicellular cyanobacterium Anabaena PCC 7120
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Summary

Under nitrogen-limiting conditions, the multicellular and diazotrophic cyanobacterium Anabaena (Nostoc)
PCC 7120 differentiate ~10% of its cells to become specialized nitrogen-fixing heterocysts (Fig.1). The
decision to commit into terminal differentiated cells occurs ~13 h after the induction of differentiation. While
the initiation of this process is rather well understood, the mechanisms that govern the transition to
commitment and to maturation are yet to be elucidated. The progress of heterocyst differentiation beyond
the initiation state is abolished in a mutant of the hetC gene that encodes a putative ABC transporter with a
potential peptidase activity. Interestingly, the expression of several genes crucial for differentiation is
impaired in the hetC mutant. How exactly HetC controls gene expression and heterocyst development and
whether its transporter activity is involved are unknown. In this project, we aim at elucidating the structure-
function relationship of HetC. For this, a multidisciplinary approach including genetics, biochemistry and
structural biology will be used to answer the following questions: (i) is the transporter activity of HetC
required for heterocyst formation? (ii) Does it act as a peptidase and if yes, what are the protein substrates?
(iii) What are the signalling factors acting between HetC and gene transcription? The elucidation of the
molecular mechanism by which a membrane protein regulates the fate of a differentiating cell in a
multicellular prokaryote will be of great interest in the field of developmental biology.

Figure 1: filaments of Anabaena grown under N, regime
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